This work investigates the tonal structure of the focal accent in narrow focus declaratives of Neapolitan Italian. The formal properties of this accent lend themselves to two competing analyses. In fact, this accent can equally be described as a HL accentual fall or as a LH rise. These two analyses were evaluated on the basis of a set of utterances containing focus constituents with varying number of words. Long narrow focus constituents present in fact a medial F0 minimum that appears to be an actual tonal target. This target could might in principle either be part of a HL or of a LH accent. Tonal as well as timing evidence appear to lend support to the LH hypothesis. An important consequence is that the final fall of statement focus constituents must be analyzed as a tonal event which is separate from the nuclear pitch accent and is analogous to the question final fall.
tions, the falling part of the contour separates from the rise, so that it occurs at the right edge of the narrow focus constituent, creating an intervening high plateau. Statements, on the other hand, present a focus constituent-medial fall at some time after the constituentinitial rise ( Figure 1 , lower section). As a consequence, narrow focus constituents of statements are characterized by a medial valley, whose nature is explored in this paper. An additional fall is however still realized in the vicinity of the focus constituent right edge, which is much like the final fall of narrow focus question constituents.
The medial F0 minimum can indeed be accounted for by two hypotheses. First, the pitch accent sequence within the focus constituent could be described as a sequence of two H* accents and the medial L could be a consequence of "sagging" interpolation between them [8] , as in American English. Alternatively, the constituent medial F0 minimum could be the manifestation of an actual tonal target. The second hypothesis appears to be supported by the data presented in this study, though offering an additional layer of complexity. In fact, though evidence for a medial L target might be found, it would still be unclear whether such a target would structurally belong to the first or the second pitch accent within the focus constituent. In other words, the medial L could plausibly be either the trailing tone of a HL accent or the leading tone of a LH accent. After evidence speaking to this issue will be presented, consequences for the tonal system of Neapolitan Italian will be discussed.
METHODS
The corpus consisted of sentences varying in focus constituent size and number of syllables to the right of the nuclear stressed syllable (Table 1) . Focus constituents could be made of one, two or three content words. Readings with the required scope of focus were obtained by setting up a felicitous context by means of a previously uttered question. The utterances thus obtained were read 5 times each by 3 speakers of Neapolitan Italian, two males (RM and LD) and one female (MD), with statement intonation, for a total of 135 utterances.
Various locations in the F0 contours were labeled ( Figure 2 ). Here, results will regard the following: first F0 peak (H1) second F0 peak (H2) (in two and three-word focus constituents) F0 minimum preceding the first F0 peak (L1) Focus constituent-medial F0 minimum (L2).
The utterances were subsequently digitized at 16 kHz on a SUN Sparc Station and were analyzed with Entropic's ESPS Waves+ at the Phonetics Laboratory of the Department of Linguistics, OSU. F0 peaks were marked at points in which the contour started to rapidly fall, while F0 minima, being more difficult to locate consistently, were calculated through an automatic algorithm (This procedure is illustrated in [2] ) and hand-checked for errors. Generally, the location of a minimum corresponded to points where the F0 contour started to rapidly rise. Timing and F0 values relative to each of the labeled locations were subsequently obtained.
Slope values for the region falling from H1 to L2 and the one rising between L2 and H2 were also obtained. We hypothesized that, if L2 is an actual L target and not the result of sagging interpolation, the slope value obtained for the H1-to-L2 region would be smaller in three-word than two-word constituents. The slope value for the L2-to-H2 region was instead obtained in order to distinguish between the two competing hypotheses arising once evidence is found for the medial L to be an actual target. Specifically, we predicted that if the slope of the L2-to-H2 rise does not significantly vary between two and three-word constituents, this would represent evidence for a strict relationship between the L and the subsequent H, such as the one that is typical for the tones within a bitonal accent. Such a result would support the idea of a L+H nuclear accent, against a H+L analysis. In order to further validate this hypothesis, slope values for two and three-word constituents were compared to one-word constituents L1-to-H1 slopes. In fact, we postulated that the nuclear accent of single and multi-word constituents would have the same structure.
Slopes were calculated by fitting linear regression curves to the H1-to-L2 and L2-to-H2 F0 values. Such a procedure was favored to a direct measure of the slope between the labeled points, because the F0 values within the critical regions were not clearly placed on a straight line. In order to validate the straight line model, we will present correlation coefficients accounting for the data. To further test the hypothesis by which L2 is the leading tone of a LH pitch accent, we also measured the temporal distance (latency) of H2 relative to L2. We hypothesized that if the latency between the posited L and the subsequent H is constant across different constituent sizes, this would constitute further evidence evidence for a bitonal LH accent. In fact, it appears that while a starred tone is generally aligned with the associated tone bearing unit, the "weak" (leading or trailing) tone precedes or follows it at a fixed temporal distance [9] . Figure 3 shows representative examples of regression line fitting to the H1-to-L2 region for two and three-word focus constituents. The results accounted for a high portion of the variability, with values of R 2 spanning from 0.87 to 0.93. Therefore, we believe that the F0 stretch intervening between H1 and L2 can safely be modeled as a straight line connecting the two locations. Slope values for the H1-to-L2 region for speakers MD and LD are shown in Figure 4 (upper). As we can see, slopes were shallower in three-word than in two-word focus constituents (means for two-word constituents: LD = -1.6, MD = -4.6; means for three- 
RESULTS
Regression line fit for H1-to-L2 --3 Words To further test the hypothesis that the medial L is a tonal target, we also calculated mean values of the F0 value for all utterances. As Figure 5 (upper) shows, F0 values do not differ much 
DISCUSSION
The present investigation appears to provide evidence for a LH structure of the pitch accent of narrow focus statements. By increasing the number of words within the focus constituent, the slope of the H1-to-L2 contour becomes shallower. This piece of evidence, together with the evidence that F0 values for L2 do not vary with constituent size, points to the existence of an actual L target. Therefore, the hypothesis of "sagging" interpolation between two subsequent H peaks can be discarded. Once the existence of a tonal target is confirmed, evidence that the target is the leading tone of a LH accentual rise was shown. Slopes for the nuclear accent rise (L2-to-H2) were found to be constant for both single and multi-word constituents. This further supports the idea that the same LH accent is the nuclear accent of all of the utterances of the corpus. As a further test for the hypothesis of a rising LH accent, it was shown that the temporal distance between L2 and H2 does not change across constituent sizes. This is consistent with a representation of bitonal accents as binary branching trees [9] , and is an index of structural unity. Revising the analysis of the nuclear accent of narrow focus statements from a H+L* fall to a LH was instrumental in deciding starredness status within the LH of polar questions. In fact, from alignment facts alone, it is not clear which of the tones of the bitonal accent is associated to the stressed syllable in question pitch accents (both tones fall within the boundaries of the associated stressed syllable). Once an additional rise is added to the Neapolitan tonal system, contrastive association of the L and the H in the two rises becomes necessary to postulate. By comparing formal properties of the two rises, it appears that the narrow focus statement accent is a L+H*, while the question accent, whose H target is timed later, is a L*+H.
Another consequence of the LH analysis is the discovery of a further similarity between the tonal structure of questions and statements. As for the complex rise-fall configuration of polar questions [4] , the focus constituent-final fall could be attributed to the presence of a tone similar to the "sentence accent" of Swedish. An alternative analysis would be to consider this fall as part of the nuclear accent, which would necessarily be tritonal (LHL). There are at least two lines of argument that can prompt to avoid such tritonal configurations. Apart from not being a very frequent in the languages of the world, tritonal accents unnecessarily complicate the theory. In fact, one could predict the existence of a number of possible configurations obtained from permutating tones at the three different positions, with the risk of overgenerating. Even in those theories where such configurations are underlyingly allowed [7] , constraints on the surface insure that only two tones per pitch accent be realized.
CONCLUSION
In summary, narrow focus statements of Neapolitan Italian appear to be characterized by a pitch accent which can best be described as a rising LH. On one hand, slope values of the region falling from the first H (H1) to the alleged L target (L2), as well as F0 measurements, point to the existence of a tonal target within the focus constituent, whose value is independent of focus constituent size. On the other hand, slopes of the region rising from L2 to the second H (H2), as well as the tight timing relationship between these targets, support the hypothesis that L2 is the leading tone of a LH pitch accent. These results reveal similarities between the tonal structure of questions and statements. First, the pitch accent of questions is also a LH rise. Second, the focus constituent final fall might have a similar function in both modalities and does not belong to the pitch accent itself.
